Objectives: to measure vertical HIV transmission rate (TTV) 
Introduction
The control of vertical transmission (TV) of the human immunodeficiency virus (HIV) still defies various countries. In 2014, there was an estimate of 35.0 million people with HIV living in the planet. 3.2 million were children under 15 years of age, most of them are contaminated by TV living in poor or in developing countries, including Brazil. 1 It is known that 65% to 70% of TV occurs at the delivery, contacted by maternal blood of the cutaneous mucosa surface of the unborn child, 35% intrauterine -especially in the last weeks of pregnancy -and by breastfeeding which attributes to additional risk of TV between 5% and 22%. [2] [3] The high maternal viral load (CV) and the rupture of the extended membranes are the factors mostly associated to TV of HIV. [4] [5] This transmission may occur between 20% to 25% of the cases without intervention. [6] [7] In 1994, the AIDS Clinical Trial Group (ACTG 076) published a study showing the effectiveness of azidotimidina (AZT) in reducing TV of HIV in 67.5% of the cases, with transmission rates of 25.5% in the placebo group and 8.3% in the AZT group. 6 Since then, evidence has reasoned with the five preventive measurements (MP), when adopted altogether, the levels of TV had dropped below 2% in developing countries and between 0 and 1% in developed countries. 8 At first, the use of antiretroviral combination therapy (TARV) in pre-natal care, was taken during the first 13 weeks and associating it with at least three other antiretroviral drugs (ARV) in different moments until the delivery. 7, 9 At the monent of the delivery, it was recommended the use of intravenous AZT in the parturient´s intrapartum (except for those with undetectable CV after 34 weeks), followed by the parturition preference (elective cesarean section (CE) -with integrated membranes and after 38 weeks of gestation will be performed if the maternal CV is greater than 1,000 copies/mL or ignored until 34 weeks -or, vaginal/cesarean section, if the CV is less than 1,000 copies/mL until the 34 th week). In postpartum period the use of AZT syrup is recommended for the newborn (RN) -associating with nevirapine in case the mother has not taken TARV or the CV is greater than 1,000 copies/mL -and not breastfeeding. [10] [11] [12] [13] To enable the adoption of the MP, prenatal should be initiated early, continuous and universally. In Brazil, all pregnant women should perform serological screening in the first trimester of their pregnancy. 13 In 2002, the Projeto-Nascer Maternidades (PNM) was introduced to detect non-screened cases in pregnant women, and to ensure the parturients, the MP of TV, except for TARV. 14 In 2009 the use of the rapid tests to diagnose quickly was established, especially in areas of difficult access to laboratories and, since 2012, the States and cities received incentives to aim among other actions to optimize diagnosis, as well as in primary care and childbirth admission. [15] [16] Nationwide in 2004, TV of HIV was estimated at 6.8%, ranging from 13.4% in the North Region to 4.3% in the Midwest. 17 In the same year, the effective coverage to detect pregnant women was evaluated, socio-spacial inequalities were also evident among the regions with 24% coverage in the Northeast and 72% in the South. 18 In the 1990s the tracking of HIV cases began in the region of the sub-medium part of the San Francisco River with the construction of two Counseling and Testing Centers in the cities of Juazeiro, BA and Petrolina, PE, and along with the Specialized Care Services (SAE) to monitor and accompany HIV positive mothers and their children. In the following decade, the first cases of TV were detected. In 2002, Dom Malan Hospital (HDM) in Petrolina became a regional reference (PNM) for obstetric care. From 2006 to 2010, 36,150 pregnant women attended the prenatal care, however only 27% were tested for HIV. 19 The unknown vertical transmission rate (TTV) of HIV and the absence of research studies describing the adoption of MP in these two cities have raised the need to do this study, aiming to assess such rate and to describe the implementation of these measurements in mothers with HIV and the exposed children.
Methods
This is a cross-sectional study carried out on 76 HIV positive mothers and exposed children in the period of January 2006 to December 2010, in the cities of Petrolina, Pernambuco and Juazeiro, Bahia, in the sub-medium micro region of the San Francisco River, in the Northeast of Brazil. The protocol was approved by the Research Ethics Committee at the Universidade Federal do Vale do São Francisco (Federal University of San Francisco Valley).
The inclusion criteria were HIV positive mothers and/or children exposed to HIV at the time of childbirth. 76 pairs of mothers/children were identified, 61 were of the Report Forms and Research Investigation (FNI) of the Epidemiological Surveillance (VE) and 15 were from children´s SAE medical records from the two cities. There were no Prevention of vertical HIV transmission in Petrolina, PE and Juazeiro, BA multiple pregnacies. HIV positive mother with serologic evidence revealed in screening prior to the pregnancy was defined, during the prenatal, at childbirth, or after birth, by immunoenzymatic test (ELISA) in two successive positive tests in a first blood sample, followed by a confirmatory test (indirect immunofluorescence, Imunoblot or Western blot) in a new sample, or by two quick successive positive tests following the Ministry of Health (MS) recommendations. 20 The study population excluded, in measuring TTV, 18 cases without conclusion on children´s investigation (10 losses for follow-up, two moved away and six investigations in progress), totaling 58 cases selected in this subpopulation. To evaluate MP, there were no exclusions according to the flow chart (Figure 1) .
To define children´s infection, the recommendations from the MS were also followed. It was defined as "infected" with two detectable CV in two blood samples during the first year of life, or with positive serology for HIV after 18 months of age, and also children that died with AIDS (clinical diagnosis) with the exposure to HIV confirmation and without CV diagnosed. It was defined as "not infected" with two samples of undetectable CV in the first year of life and/or with negative serology for HIV after 12 months of age. 20 It was defined as "adequate" the adoption of the five MP covering the three stages of care: Stage 1 (pregnancy): the use of TARV; Stage 2 (labor): the use of AZT intravenous in mothers followed by the option of preferred delivery or acceptable in the CV function of maternal measurement of until the 34 th week (CE from 38 weeks and CV greater than 1,000 copies/mL or ignored, cesarean or vaginal delivery if CV is less than 1,000 copies/mL); Stage 3 (postpartum): Children taking AZT orally (initiated in the maternities and maintained for 42 days) and no breastfeeding. The non-adopting was defined as "inadequate", the inapplicability or the lack of information on any measurements making the MP inapplicable when the maternal diagnosis occurred after the recommended stage for its use. At the time of the completion and the comprehensive period of this study, the current MS recommendations did not give AZT to mothers´ intrapartum with undetectable CV and associated nevirapine to oral AZT in children whose mothers did not take TARV or presented CV greater than 1,000 copies/mL, which that is why these procedures were not included in the definition of adequacy. 13, 20 Based on constant information from the FNI and the available medical records on mothers and children, the research was based on sociodemographic variables such as: age, schooling, ethnicity (white or non-white, according to the information from FNI) and where from (cities or other places); services and care: prenatal care (yes or no), time of diagnosis on maternal infection, gestational age at diagnosis, measurement of maternal CV until 34 weeks (more or less than 1,000 copies/mL) and maternity (location) of birth; the preventive measurements: the use of AZT endovenous in the mother´s intrapartum through preferential delivery and /or acceptable (CE when maternal CV is greater than 1,000 or vaginal/cesarean section is less than 1,000 copies/mL) the use of oral AZT in children (from the delivery until 42 days) and no breastfeeding; investigation on children: two CV measurements (first year of life) performed serological screening after one year and clinical criteria (died of AIDS). The variables were the mother´s employment/occupation, drug use, sexual partner and the number of prenatal visits were not included for the lack of or/and insufficient data in the researched documents.
Tables were developed on the distribution of frequencies with categorical variables presented in absolute and relative values, and the numeric values in a central tendency and dispersion. Variables related to diagnosis were crossed and the use/adequacy of the MP along with the assistance services, maternal characteristics and elaborated tables with resulting data. The statistical program EpiInfo version 3.5.3 for Windows was used.
Results
The mothers´ age (Table 1) ranged from 15 to 41 years old (average: 26.8 + 6.8), the predominant frequency of 47.3% (35/74) in the range of 26 to 35 years old; 77.6% (52/67) had up to eight years of schooling; 88.2% (60/68) were non-whites and 81.6% (62/76) lived in both cities. 60.5% (46/76) were followed up in Petrolina and 39.5% (30/76) in Juazeiro. 97.1% (67/69) reported receiving prenatal treatment without specifying the number of consultations. 39.5% (30/76) of the diagnosis occurred before the pregnancy; 34.2% (26/76) during pregnancy; 19.7% (15/76) at the delivery and 6.6% (5/76), at postpartum, a mean of 28.0 ± 8.9 (minimum: 20; maximum: 40) weeks of gestational age diagnosed in those screened during pregnancy or at childbirth (26) . The maternal CV measured until the 34th week of pregnancy was greater than 1,000 copies/mL in 16.6% (8/48) and less than in 41.7% (20/48). 55.7% (39/70) of the mothers had their babies in a referral maternity, 35.7% (25/70) had in hospitals linked to a Unified Health System (SUS); 5.7% (4/70) had in private services and 2.9% (2/70) had at home.
In the subpopulation of 58 children in a thorough research, five were infected, meaning 8.6% of TTV ( Table 2 ). Two of them had clinical diagnoses, without measuring the CV (died of AIDS). The stratification showed four in Petrolina and one in Juazeiro, meaning that local TTV were 11.4% (4/35) and 4.4% (1/23) respectively.
In 76 cases (Table 3) , the TARV was adopted in 56.6% (43), 13.5 weeks was the median time to apply (Min: 2; Max: 29; IQ: 8-24) in 38 based on this information; 61.8% (47) received AZT intrapartum and delivery type was acceptable by 52.6% (40) of the pregnant women; 63.1% (48) of the children received AZT orally and 79.0% (60) were not breastfed. Stage 1 was completed in 56.6% (43), Stage 2 in 44.7% (34) and Stage 3 in 60.5% (46). The adoption was adequate in 31.6% (24) and inadequate in 68.4% (52) of the pairs. Table 4 shows that in Petrolina, only the type of delivery achieved a higher percentage than in Juazeiro (54.4% against 50.0%). The other MP, the percentages were less: TARV (54.4% against 60%), AZT intrapartum (52.2% against 76.7%); oral AZT (58.7% against 70.0%) and no breastfeeding 76.1% against 83.3%). In the overall adoption, there was a greater adequacy in Juazeiro (40.0% against 26.1%).
Crossing the age groups, other than TARV, the Ignored 6 -*Diagnostic after pregnancy; SAE= Specialized Care Service; SUS= Unified Health System; PNM= Projeto Nascer Maternidades..
Table 2
Vertical HIV transmission in the subpopulation of 58 pairs of HIV positive mothers and exposed children with complete investigation in the cities of Petrolina, PE and Juazeiro, BA (January 2006 to December 2010). percentages were close (57.6% against 58.6%) in young girls aged 15 to 25 years old, children and other MP were proportionally and appropriately more adopted and adequate than those who were older: 72.7% took AZT intrapartum against 56.1%); the type of delivery was acceptable in 57.6% against 51.2%; 69.7% of the children received oral AZT against 61%; 87.9% did not breastfeed against 48.8% and the adoption altogether was adequate to 36.4% against 29.3%. With the exception of the type of delivery (55.8% against 60.0%), mothers with less schooling had higher proportions of adopting the preventive measurements: TARV (61.5% against 60%), AZT intrapartum (65.4% against 60.0%), oral AZT, (65.4% against 53.3%) and no breastfeeding (80.8% against 73.3%). In the overall adoption it was nearly balanced (32.7% in the less and 33.3% in the most instructed).
Characteristics
White mothers and their children were proportionally more in favor than the non-whites, between the adoption of the MP and the overall adoption: TARV was fulfilled by 87.5% against 58.3%; the AZT intrapartum managed 87.5% against 63.3%; the type of delivery contemplated in 75.0% against 53.3%; the oral AZT reached 100.0% against 58.3%; no breastfeeding reached 87.5% against 76.7% and the overall adoption was adequate in 75.0% against 30.0% of the others.
Patients from both cities had higher application and adequacy rates of the MP than other result: 59.7% received TARV against 35.7%; AZT intrapartum was applied in 40.3% against 35.7%; the type of delivery in 54.8% against 35.7%; oral AZT in 64.5% against 50.0%; no breastfeeding in 95.2% against 57.1% and 35.5% of adequacy against 14.3%. 
Discussion
The sociodemographic characteristics described do not differ from the pattern revealed in other paper: women were mostly non-white, young, with great reproduction, potentially aligned to no or very little schooling, representing present and future risks of TV, whether not knowing about HIV or having the possibility of successful pregnancies and low quality of prenatal care. [21] [22] [23] This requires, in addition, the adoption of MP and counseling for mothers to participate in family planning. The information on partners´ condition and the use of drugs were not completed on the data due to the lack of information. 24 Since then, breakthroughs have been stated. By measuring the detection rate of AIDS in children less than five years of age, the MS observed TV on HIV between 2005 and 2014, a declining tendency of 33.3%. There are, however, important regional differences in the Northeast Region where the decrease is more discreet (12.1%). 25 Within the expectations of the goals, in 2008, TTV was measured in 2.5% in Fortaleza, 21 and, in 2012, the coefficient was 1.8% in Aracaju. 22 In contrast with these results in metropolitan regions, a retrospective cohort study with 1,200 exposed children in Pernambuco State, between January 2000 and December 2009, revealed 9.16% of TTV, higher than here reported. 26 These intraregional discrepancies even if admitting methodological biases, reinforces that, in the Northeast of Brazil, despite the successful national program to prevent TV, socioeconomic factors and health care failures are combined, resulting in great differences between locations, some with equivalent data such as the poor areas of the sub-Saharan Africa. 27 The fact that 96% of patients who were researched in this study lived in the backlands of the San Francisco River and 23.2% of the sample proceeded in the countryside of Pernambuco State, would have expressed these two researches in a such more differences than the other two studies in the coastal region.
In our study, the MP were adequate and covered the three stages of care in only 31.6% of the cases. It is accepted that the MP effectiveness is based on the prior knowledge of HIV status. 13, [15] [16] In the population studied, 26.3% knew about the situation too late, during childbirth or in the postpartum period. The study mentioned in Fortaleza reported higher percentage of adequacy -nearly 60% -and late detection was less (21%) and TV (2.5%) in a four year research. 21 In Aracaju, where TTV was observed, it was even lower (1.8%), a complete MP protocol was applied in 31.8% of the cases, the percentage was almost identical to the one found in this study, but with low rate of late detection (10.9%). 22 It is pertinent to infer methodological differences is that, the greatest diagnostic failure found by us may have been a differential which led to delays and low percentage of MP adequacy with consequent outcomes of high TTV.
One reason to question this aspect, is the coverage and quality of prenatal care in both communities. While showing that 97.1% of the pregnant women had some attendance, our study, for data inconsistency did not quantify how many had reached the parameter of at least six consultations, using the MS to characterize prenatal care assistance. 13 It is known that the absence or inadequacy of prenatal care is a limiting factor to diagnose. [18] [19] [20] [21] [22] [23] However, there is no consensus about what would be the ideal number of consultations, since, the availability of the quick test, the attendance in theory, would allow the diagnosis of HIV infection begin TARV and counseling for pregnant women. [15] [16] This theory would favor the perception that the prenatal coverage has not been correspondingly accompanied by HIV testing. In the middle of the last decade the prevalence of prenatal care in the country was estimated at 96% and the national coverage of testing was 62.3%, reaching between 24% and 40.6% in the Northeast Region. 18, 28 Between 2011 and 2012 the prenatal care coverage has advanced to a level of 98% with the coverage of the first HIV test at 81.7% at national plan and 68.4% in the Northeast. 23 Data from the SISPRE-NATAL referring to the period of our study showed an average of 2.8 consultations per pregnant woman in the two cities, only 14.8% performed six or more attendance, while the coverage on HIV testing appears to be low (30.1%), without reaching half of the national prevalence. 19 These data reveal local failures at the diagnosis and the follow up of the pregnant women, which is already more striking than the different regional context. Therefore, it is important to benefit from all the possible contact and 2011, 45.5% of home births in Brazil occurred in the Northeast region, a national context of 98.8% of hospital births. 29 The occurrence of home births of HIV positive women reveal the social vulnerability of these women. Official data indicate 48.2% (Petrolina) and 79.7% (Juazeiro) the mean population of the Family Health Strategy coverage in both cities, in a five year research (currently 91.5% and 99.3% respectively). 30 This tool for Primary Care could be better engaged in the identification and collection of these mothers, once overcome of the constant turnover of technical staff, guaranteed confidentiality and the discretion in contacting the patients.
This vulnerability also appears in the finding that non-white women were proportionately less favored in the diagnosis and in the adoption of MP at all stages of care. This result goes along with a national survey which showed a fewer results of the first HIV test in the North and Northeast regions especially in mulatto or black women, less schooling and whose prenatal care occurred in public clinics starting late and insufficient number of consultations, with a higher prevalence of HIV in self report as dark skinned. 23 These characteristics are similar to the population here studied.
The shown data are equally eloquent to expose the relative lack of assistance to women in these surrounding cities. It is necessary to seek in loco extend to these communities, quick tests, counseling and at least the actions of stage 1 and 3, since the HDM references to obstetric care. The Health Network of Pernambuco and Bahia Interstates founded for more than five years to reorganize the assistance to health care in the middle region of the San Francisco River would be an institutional way to be engaged to promote this integration.
This study had limitations. The small "n" allied to the event of low frequency and the exclusion of one in every four TTV cases restricting its analytical power. The high percentage of lack of MP information presumed the "non adoption", according to the logic of the FNI and the medical files register the assistance provided. The same criterion could not be attributed to the other variables, one, of utmost importance (measurement of maternal CV), with a loss of 36.8%. The fact that one of the cities has extrapolated its TTV affects the low percentage of MP adequacy observed. A less structured basic network and the demand of the cities may have been competing factors to be correlated with possibly late diagnoses, which may have delayed initially and restricted the time to use TARV, with the impact involvement of maternal CV. Such speculations are with the pregnant women at the health services for quick testing and among other actions in care, prevention and health. [15] [16] The percentage achieved in stage 1 (56.6%) was below the finding (79.1%) in a similar study in Aracaju. 22 In addition, the median gestational age to diagnose (28 weeks) and time to apply TARV (13.5 weeks) reported about the delay at the beginning and the short duration of the intervention, in disagreement with the recommendation. 20 There are numbers that expose failures in important assistance, in a scientific context which has been increasingly demonstrated the effectiveness of ARV during the prenatal care, to reduce undetectable CV levels and catalyze the achievement of other MP. It is indisputable that its early applicability may benefit especially pregnant women with prior diagnosis. 4, 7, 9 A consequence of the already discussed and missed opportunities in prenatal care, 15 (19.7%) of the cases, the maternal diagnosis is only done at the delivery. Despite the regular availability of supplies at the hospitals during the study period, the injectable AZT was applied only in 61.8% of the population researched. It is worth mentioning that the MS considers AZT intrapartum an important marker of adequate implementation of prophylactic actions of TV of HIV. 20 Its incomprehensive adoption indicates possible failures in care, going from the absence or the lack of preliminary screening to a not promptly outcome of the quick tests, with consequent delay in the decision of the childbirth -a compounded situation of rapid evolution or already advanced deliveries, which may have resulted in a low percentage of completion in Stage 2. This reinforces the thesis that, although it is essential to improve the quality of obstetric care, more important is to expand the serological diagnosis during pregnancy, so that the mothers may arrive at the maternity units with their status known and properly addressed. 16 In stage 3 (60.5% of complementation), the AZT syrup initiated in the maternities and maintained for six weeks in only 63.1% of the children provoked questions about the mothers´ intolerance to the drug or failures on the follow up. No breastfeeding was the highest percentage of MP application (79.0%), but because it is a less objective character and depends on the mothers´ perception, adhesion and persistence level to question the degree of continuity of its use.
The five cases diagnosed with postpartum, plus the 15 intrapartum detected, means 26.3% of opportunities missed for TV prevention. Two mothers delivered at home, anticipating that, between 1994 calling for more accurate analysis for its proof, impossible to compare the limitations described.
However, for being the first with this scope in the region reveals in its uniqueness to describe the application and adaptation of the MP of TV on HIV, a diagnosis of a situation in the countryside of the Northeast, performed in two cities. Showing high TTV, failure in the three stages of care, inadequacy in the adoption of MP and suggests racial inequality and between the cities its application. Comparing these results, attitudes should be imposed in short term and the minimal cost: increase and decentralize quick tests at pregnancy for everyone and any services, regardless of formal prenatal care; charge laboratories quick testing; integrate actions with the cities; improve the harmony between primary care and epidemiological surveillance, encouraging greater involvement of family health teams in identifying, following up and searching for mothers and children; offering reproductive planning; optimizing the pharmaceutical assistance with quick availability and constant supplies in the maternities and invest in training, awareness, and engagement of the obstetric teams. In the medium term, widen the prenatal care coverage to 100% with qualified and permanent teams.
